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DEVICE AND ELECTRONIC APPARATUS, AND 
METHOD FOR MANUFACTURING THEM 

(57) Abstract 

PROBLEM TO BE SOLVED: To effectively realize jointing 
work for forming a multi-chip package of lamination by 
surely realizing electrical connection between 
electrodes of laminated semiconductor chips and electric 
continuity means set In a through- hole for Interlayer 
connection. 

SOLUTION: Through-holes are installed, which penetrate 
an electrode pad part common to laminated 
semiconductor chips and are arranged in a straight line. 
A metallized layer Is formed, which is arranged in a 
through-hole aperture part of each chip and are 
electrically continuous with the chip electrode pad. A 
pillar type conductive shaft, which is formed of fused 
solder and electrically continuous to the metallized 
layer, is embedded In the through-hole arranged in a 
line, and electrical continuity between the laminated 
chips is obtained. 
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-iti^ilciE?!) $ nfc /is— /WF^ tlSftf Id 
<t "5 JfM $ tiSiFlE^ 7 -I- Xg i: $ titzttiKmm-> 

KSl55>«rSaL-itii6±^cieJ|J$i^/i^/^-7^-/^ 

Sr y 7 n -f^m-r 5 r t j; u ^^na^^ v^^s)?-/psr-ig 

omm^ivtov =l>^mwzm^it:^y^:^vi:m■t 
fS*«4 icmm(r)-r/uf-^y^y<y^-i?<osm:^mo 
[f»*3S 6 ] Sirfe;^/V'— /Hi«1i/^ y Kcof 'C>M 

^^mM\zmi&-r 2. r i: J; 0 SiiiFg^ L T/i 5 r i 4r 



(2) !«FBa¥l3-094041 
— /J>— /I'M O SBCO y 7 X®±(C/N >y7l^"— /Ui£.^|g 

if--MzX. "9 Stll5^yu-jJv-/U7j5-iSj^j^(ce?iJ-f ^ J; 

(0 0 0 1 1 
[0 0 0 21 

o-c 1 ^<r>y<y^-i^p^\cWk<oi^mW^y^i:^m.\^ 

X-^J\^^^yyy<y'^—l?(»ulti Oiip Package) 

^'yiJ' KMC.PcDMI6^)5gS^^c:^f^^i^-CV^^>o 
10 0 0 31 ^(Dm<Oy<y^-ifmmt LTIi. l^fFff 
2 8 7 0 5 3 0^4ii#{cM^$nTV>.5J;p»C, i^mt^ 

112 8 7 1 6 3 6^«»CBB*LTV^5fcW*Sfe5, - 
J: ij T'y :^ h3£«tc:||$gi-5 J: 5 ^mmt UTV^5. 

[0 0 0 4] 

^"k^^^-^-fxy-i., ^mn'f-y-fwmis.^i^m.-t^ 
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(00051 ±?£t¥5g(OPp^li,^(c:« g LTTi 

a«-/<t4i-js^*j§SB^«^«6^5:ti«t-r 5 r t ^ g &<ji -r 

[0 0 0 6J 

-Tj^-zuM Pgp^^lctftt^ tixfttlia^ 5/ T^mffi^^" y Ki: a| 
a$n5-»<^'7'<XS2r;ft-U. -iij»±(c:i2?ij$tvfc;:^ 

[0 0 0 7] *38l^i:HS5i|£#**:^SJ4, 

itiiaJitciE^iJ^nfc^/w— *:->'i'5r*L, 
3ia$Jx5p<^7'rXJi«r^L, -iffi»±»wiB5iJ$ttfc 

[0 0 0 8] Hlc, *l6egjc«5«^ttmtt. ±m.(r>-^ 

[00 0 9] i^^mz.'Sk^-7)V=f-^y^^<y^—'y'<T>m 
s'ric«trlBmffi/-«s' K«iJ^>»C-Cf^5'7'Srjrai-5:^/w- 
«1i^<5' Ki:j»a$ti5^^'7^X8SrJStSi«figL.fc 

**fALT#«ai/-?3' K*Wa-t-5fttt»«->-r7 hSr 



loo I 01 ccoS-^ic^t^T. ms.7.i\ — /Kim 
ffi/^y K<75'*''DBapSi5iwffi*iifcv/y 3 vi£ffi{cs*i4 

31 -yf^ V^<^Jg-t-w t (C J: 9 lSrSV;f:^^(7)BaP SrJg^ 

S^^ffiidJl^fiJc-rs t ic J: 9 iiaJKfiSc-f-4 J; ^ Jcfll^ 
too 1 ll Mlc*:«?^{cfii5-=s'>'Wf^f^y7'/<y'^--:;' 

y f^^'^^SrJtl-r t fc J: 9 »fB V^^^wBB R 

Ji^RJcLfc^, ^^:^/iy—7)-^—/u(Dmm^<y KftiJMPSSfc 
SftlEmiS^^' y K i: Ita $tt5 ^ 7 W X® ^mWCBiS. 
L. ^^yu— *-/^MPgB<0;^^'7'f'X»±^c:y^>'yzK— 
/^^:^«LT^^^^»^*:^5'7'^Sr«l^a«-r5i:t^>^^, sti 

m-r^i~o\c±jvyry^ /yh^'^t}'^. z.<r>=f-y-f 
iify^>'^Sr#fAL-c#s«/-«-y K^a!ta-r-5tt^*t»m-> 

-r7 hSrJg^i-Si^lciUT'bJ:^^ 
[0 0 12] 

I«P^03IJfe(7)fl^Jgl eiT(c, :$:^miz^^-r/u^^y 
[00131 m\ \t.%m!>%\C'S^^^^W--^/V=f'=f-y':f 

^c^^yi 4««»tfc (ia/T5oflam±4tt) sras-fr 

jj^L^m't. Wmy^:y. x-^'7-i'>, TKU';^7-r 
i^(0#Sffi^>5^^l*7'(' h-TJ^-^'/p/iiroMIBiiJS^* 

*a»i-t-'5::i:!45-e#?,, Lfc?15o-C, ::i^e>^D5=•s'7' 
mflltt^ •>'7'JPE Jitc*iV ^T*aga«•t•■5 C i: ;05-c 1 5 

<z>-c. f's/T'i 4SriiSi-5wi-cSii::fri6jic*a«)« 

[0 0 14] :L<Dmt&M1SHC^?>-=!'/i-'^'^yZfy<y'tr— 

1 0 14, $ tiftifi^m^^ yf\A [zmm-r 5 «s 

Ki 6a55>S^JraL-iiJ»±lcga^J$^^fc;^y^-7)^ 
— /H S^rWL, *^y7"l 4 05;^yl'— jJn— /H SOM 
PSB^^tcKHtf>ixflinE«ffi^-«3' K 1 6 i:«a$ix5p< ^ 

8rti::ttjS»^Nvyic:J:<jj|?figS(ffs>^'7'<'X/i2 
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0 tmm^intL&^m®'>^y k 2 2 srs«)iiA/fc'«ijt 

[0 0 15] ^<DX.O^j:-7/i-^^-yyy<yy—\ylO 

S^n's, K1 6 &|5^)'Ic:;^/u— jj^-yH 8«:fl5^L. 
*:-/H 8(DBHP»C®^gy^s/ Kl 6 i: sfa-f 5 ^ ^ ^'T 

[0 0 1 6] ^|i^ii|C«:^S/7'l 4I±. h 7 > v?J^ , ffigt 

(10 0) E<7)->y 3>-*^^S«2 4C0*B(CSW 
^mffl<7?Sfft;-> y =" i^lK 2 6 A LTT/l' 5 =^ ^> AA» 

(-«iS^fflO®?fb->y 3>-M2 6 B;45fl;1i^^2/ Kl 6(7? 

y Kl 6J*'fifeS5^>€rJg?^lc§B7LLyi:fcW-e. ro< 9 

wWiei/iiitjgfls^^s/T'i 4(c»L. $-r. « 
ffip$-fr. w-m^i^'j =i>mm2 4i:ttm^^ti mz 

(1) ) o *L-C. wCO0aP^2 8SC^^iaCT^;^tt 
^^y^-v^ (TMAH) «r=ft'i:5<t5lcL-r^^5, rco 
S^tt^s/f^^-^^JCj; 9. (100)®t5 4. 7 4^ 
^fi-t (111) E-ei8*nfcWrffiV^JgT^«s:Wlwtt 
jS»e7 5 K^^t(0<{?;£^3 0z)SJi^^$n.5 (0 3 

(2) ) , cco<ff;if 3 oogn^ji (111) B;4ss:^^ 

■5, ^JSJ^ffiT«<Ji;^3 0COj£^FBi|gBdS5 0~1 0 0 

[0017] rcD i 5 taWs'^^yJ-^^^^tt^tL 

<»?^3 OOlSSrWP $-11:5 wttc J: tj 5^5/7° 1 4(D^ 
JEB^cSiii-5:^>'^— /H 8 4-Jg^tTV>5 (03 

(3) ) , Jfcl^^-C, jK— /H 8(73f'lB*iJ;TJ55=-s' 

(123 (4) ) , w4xj;iJ;oTx^/i'— jJ^-yn 8-^f"s/ 
:^a»c«ttl LTV ^ smfeS y =» :^ rofBI<ol6ft*J?| 

i^^ns, iffeig^ffli^y 3va3 2it^i.«fBiR^-t<ofwcft 

rot?, rro^^"s/ KlfP^i-coKfki^y 3>'iK3 2ro§Bp«rtf 
<Cfc)-fr5 (13 3 (5) ) o ■ti#Ata:^<DigK«r?6fii-f-5 

[0 0 18] z.<r>i.oV:i'L.X7.iv—it—/v\%t'^Wyi^^ 
ix, ^^^>'U-J}^-/H 8eo?gfig(cJ;oT»ta<^«l<t:/'j: 
5 y 3 ViB±lcite»K{b*> y 3 i^BI 3 2 SrJgfiii LfcS^ 
Ji, «in2^-;/7'liffi^-«s/ Kl 6 t»ii$ix5/i5'7'f X 
S 2 0 Sr;^/w-Jh-/u i 8 (rXa^ffi^-CiggJgfife-^S J: 



r / A u - y ^ IC J: 5 ^ 7 -< X® 2 0 ^rJgfiS; t )t 

^^'c5'-:^>'i/S:ff/.eo-c, |gl2(c:77^-rJ; 51c:, iff 
7%v K4^t<D< t?;^3 0<:o*B*fi^-r2,{®^ffi(cjga9;$-tir 
-CV^S (03 (6) ) , 
10 0 191 JfctC. ±aiCOj; 9»cS;fytt:ii -;/^>-^i:^< 

/H 8roMPBf-ffil9:$ttfcp<^7-rXS2 
0Sr?g^L-C<c5i|£«ft:^y7'l 4ro«S^kftla/JS^f/J: 

*5tv5„ rixtt, #i#-iif«r^->'7'l 4<0>5./U— /H 

8*s»r®v^4^{cMP$ixTv^-5o-c, rrfcyNV^^jj* 
-/W3 4Sr^ttLT*i#, rro/N>'^^7j<-yU3 4«ig<0 
^ y y 1 4 *ie:.St!cl»fe*»tfifc-g-i3*5 <!: i t f-y 
■fVSiX^mt^^W<v Kl 6i45-iij6|±(cia?iJ-t-5J: 
5tCT7'l';OhLT«Sffi«i-S<0-Cfc5 (0 3 
(7) ) o rroi:#aS$4x5*««:f^s/^l 4ra(c:sK 

y 5 K/.C if<Dmmm=&'ff^ ^'&xh^^\ r o^-^fc 

3/ K 1 egp^^SrWR $*fc«^i: LTistttfJ; 
[0 0 2 0] w<Oj;5(C>'N>'ysJ?— /U3 4Sr^SE$-e:3t 

9, 0 uc^-T-t e» tc, -B:i»±<cie?ijLfc^/u-4>— 

yn 8rttw®fl?^>vyS:#tAUT'S-«11^<s' Kl 6«:« 

ii-r5a4^3ffl;v'-v7 h 2 2^?i^^-rs(73T-fo5c rro 

t^, *Teroi|^^»«c^->'7'l 4(;?;^/u-*-/wttlPS5 
h2 2(05feiffigPSr^ta^t-a:, ztiti 
i^mmSQ^ 3 6 i: /j: 5 J; 5 icf^ y T-aSflt 1 4 M^T 

tt##3>ft:f-s'7'l 4ro^/i'— /H 8rort^a[4-S 

tub. i}7a-mm^^^tii>'^yzmmi^i 4M<ofm 

m^^HK vyoHft^ro-r/wg^^ -y 7°/>' y 

S^l Oi:$4xfc^(7)a[SiBi^J;?)iti</i:5^;4Sfc5 
rnttf^y^aftri 4MS:g5iS»Jf-t-5f&*«rffl 
V x-C y 7 n -JPtcflt«&f ixli J: V >. 

[0 0 2 1] rOJ:9»CLT#e>tlfc^/W^f"->'7'/N's' 
-Jr— Vl 0«. ffi^ro^ailflsf-s'7'1 4{CtJJt5*iii- 
K 1 6 P)±*M ^-Y Xa 2 0 Sra UTttit* 

7 h 2 2 1 mm^m t t*j o . settt^ai 

m-y-^-^ h 2 2<oSTSiglc3§WJ^^$ttfcS?^^l4> ^^•s' 
>r-i^i: UTro^g6SiBgi{g^3 6 t LXmmiriZtAi 

5J?- K 3 8 n 4 (r>Wm^< y K 1 6 1 

»C:?|.aiJ«ffiy? 5/ K 4 0 SriB^iJ LT*J # , i W^SUWH^-? 
s/ K4 0 lc:««$4xfc/Ni^yjK-yu4 2 (c±IS^a5g!«!! 
«S^- 3 6 SrS«i-5 r i: -C, •^/v^f- v t'/n' y ^- i 
0 Sr-^if-JJ?- K38«C7n'::^^^>> USS-f-S 
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10 0 2 2] Iklc. |li4lc:li^2«75|^^fifl^^l-#^5•^/^ 
?). rro^iSfl^«8tt, i|s^»«s^3'7'i 4Jc^/w-*-/w 
/<:•;/ K 1 6 (7)4^'iL^M P«FC(c8S*tufc-> U => VS« 2 4 SB 

lo 0 2 31 mi<r>mMmm<r>m'^tm^ 

ill?t4fro«-a3S^*s»^^?ixTi/^5ifeftB:^te*5 do 

ffl(7>«?^b'>y =^>'K^2 6 Biiim.m^<y k i e w^^esc 

^rLT. KI 6 04>*MPSC5)'lcffitpK 

y 3 2 7 4r P i: t S «t 5 t-IB P $ 

=^:/S«2 4 5ra8m$*S (04 
(1) ) o ^L-C. r<OB§P^.2 8, 2 9S65^SriiC-C 

(TMAH) STtfi^i 
5. r<o^:frtS^5/^i^^JcJ:«?, (lOO) ffii:5 
4. 7 4g5r/ii- (111) E-CH^tV^HSffiV^fl^-e 

2 4ro«SB«wJ^fiK$n-5 04 (2) ) . tmM2 
8. 2 9roMP#SwS:flSE't5r.i:-C. •>y='VS«2 
4 (73)i;i^:^^ia](;5tf *l!6-eJiia< 3 o i^±^5jgii^^ 
Ji/i5„ rixlc i 9 tti*g5iSiKbttfc;^yu-:*^-/w i 8 
iim^^tlio f^OiKriSfiJ^^iOMPffidSS 0~1 0 0 

[00241 rcoj:^/iS:^tt^3'^v^^Srff/iofc 

jf:— /H 8(Df*Jffi*JJ;0!'?'s/7'«SSr-S-tf*5 
ffiiciteitaffl'>y 2S:Jg«i-^ (04 (3) ) o 

r.i^^c:io■t::^/^— *— -'H 8^calmLTv^5*feS•> 

y avtroBflroiffeMjJi?!^^^.?), il&iStffl-^y =Vl^3 

2{±^SiJ^^-i:ora-c?fi^<DAm:/3-r5«ffi^''3' KI 6 
aVl^S 2<7)MP=Srtf't*3*?) (04 (4) ) . 
[0 0 2 5] J; 5«CL-C;^-'i— >'H 8;iSJ^fi&$ 

5->y ^vsitditeigEgjfk-^y 3VSI3 2Srjgfi£bfc^ 



® 2 0*^^/1'— ^-yn 8<r)JhSBMPS5^^<^)«:^ffi*T? 

X® 2 0«r?gfi!tL, ^>;?-->':/?rtTnco-CV>5 (Il4 

(5) ) , 

[0 0 2 6] -< 2 0 tmf^^ntc 

it^-3ffls^y7°l 4<Oia®{t;*aSz55^t/:c*ptV'5o Clixfi. 
:g.ij£3>ftcf^5/7'i 4co;^>'W— 8<o±gi5MPSP5^ 

3 4-Srlt«ctT*J#. r(7)>'Ni^y3f;-/U3 4««Of^2/ 

T'l 4 *!£:>^«clSfc-ttS*a-^i:Jit?> 1 1 h\z. ^-y^m 

T^-f^i^hL-ciasRa-rsioTfos (04 

(6) ) o roi:#^^V^5^7X— yl'S 4«Jbl5=-s'7°l 4 

3l^— /n ejcioit-STSPMPtciK-g-t-s, 
JCio-C, aa$ix545^j»fl:f=-S/7'l 4l^±ro-fe/l'7T 

[0 0 2 7] r.oJ;5lc/^vy7K— /^3 4Sr:^^^t$•y:^r 
^-w^T 7-0 ^ K ^ixfc^ y T^aSfls 1 4 M»i0^ L/i 
7n-<^tJ:«ti^$n. /^i'y3l^— /W3 4*— JSLT 

i8ft±(cia?ij >'i^ i 8 l^(c^«¥/^ v^/J^^A 

Kl 6Sr*ii-r«.S^^»«i^-V7 h 2 
2is?g«$ii5«>-CS>5.. *T®ro^f!(f^s'7'l 4ro 
7j^-/H±|Pg6^(ctt:t^«a->^7 h 2 2ro5feffilfB 
Sr^ai$-er. ::tt;45^1-&Pgfil5ci»^3 6i:L-Cfflv^5Wtt 

[00281 r. ro^ 2 (ommif^lSiiz i tni> -^/w^f^- y 

*5j;^r2fSi:^<e5*^ y^>'^:«J<— /W3 4JCJ;?)-fe>'l'7T 

[0 0 2 9] 0 5JCtt. :^^m(OmW<r)J&MiC^ 

^^{^mS. 110 0 SrSil LfcIfi]Ka« 1 0 0 0*^ 
b-tv^io lHlKS«i 0 0 otcii, 0iJx.tf;<f7;^3i3K# 

KStg 1 0 0 0 (ct4. fiajx.«^*^e)'ic?>^>'v*-< v^gp 

vt'^ iii^^^igB 110 0 (Di^UnMt Sr«« 

[0030] /i*5. i|i3i{*:^s 1 1001*. mmsm^ 

'<T ?/ T'JC -C -5 Bate * •0/J^ $ < ^ 5 w t -e 
# *<^-C, r <OIe1KS« 10 0 0 

[003 11 -t LT. r WlHlK&ffi 1 000 

1 2 00Sr^tTV>5, fltllSy-hS^^-y^^-ywa:/!^ 
z^-f 1 2 0 01*, i««t6{kS:0oyi:lHlKS« 10 0 0 
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[0 0 3 2] 

ii:lSl±lcffi9iJ$nfc;^/w-*->'i'«r'frL, ^^y^<r>^ 



[061 mmmm\c^i)-^f^^^ y rf^< -y^-i^nm^ 
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